Glutathione disulfide production during arachidonic acid oxygenation in human platelets.
Washed human platelets stimulated with 50 microM sodium arachidonate rapidly accumulated glutathione disulfide to a peak concentration of 0.620 nmole per 10(9) cells, 200% of control (unstimulated) levels. Total glutathione remained unchanged. The rise in glutathione disulfide was transitory, returning to control values within 30 seconds in aggregating platelets. Similar findings were observed in washed platelets aggregated with 5 U/ml thrombin. Platelet aggregation was not necessary for the generation of glutathione disulfide. However, cyclooxygenase activity was necessary for the generation of glutathione disulfide. Aspirin treated platelets aggregated with thrombin demonstrated no thromboxane B2 production and no glutathione disulfide generation. Dose response studies with both agonists demonstrated a direct relationship between the amount of thromboxane B2 produced and the amount of glutathione disulfide generated by stimulated platelets. During the conversion of arachidonic acid to thromboxane B2, unesterified arachidonic acid is oxygenated to prostaglandin G2 which is subsequently reduced to prostaglandin H2. Both reactions are catalyzed by the enzyme prostaglandin H synthase. Our data support the hypothesis that glutathione is an important supplier of reducing equivalents to prostaglandin H synthase during the production of prostaglandin H2 in human platelets.